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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a band pass filter using 
a TEM mode 

dielectric resonator which has good filtering performance and 
can be 

miniaturized. 

SOLUTION: This band pass filter is provided with 
dielectric resonators 40 

and 41 including dielectric blocks 400 and 410 respectively- 
having upper plans, 

a lower plane and four side faces and a waveguide combining 
part 42 of an 

evanescent E mode. Each of the resonators 40 and 41 has 
metallic layers 401, 

411; 402, 412 coated respectively to the upper plane and the 
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lower plane and 

metallic layers 403, 413 coated to one of the four side 
faces, the side surface 

coated with the layers 4 03 and 413 are made to be 
short-circuited surfaces and 

the other three side surfaces are made to be open surfaces so 
as to operate as 

a λ/4 dielectric resonator and to maintain the TEM 
mode. The part 42, 

which combines both of the resonators 4 0 and 41 by the TEM 
mode, has a cut-off 

frequency higher than that of each of them. 
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[0060] x/Amni*m%izm&tttam:mi 
ma. ^Kwm&wmnx-x-hi. LfrL%#t>. 
zcrypm\i>^<. fr^mmtmizx ^x-^mmzix 

20 [oo6i] x/4mmmym<r>?mif : x/2mm 

ftx-btt:*). maxomt. x/Awmm&m 
x^mrn^m^wnza^xmmL^ 

[0062] 8. 5mmX8. 5mmX 1 mmtfOA/2 

wm^m<^im^hixkmmQm\t2 s ot 

fcO. 8. 5mmX4 . 25mmXlmmOA/4IW 
*&«B*>*dtt2 5 0T&*. £*3S&fttf>KHJ±. 8 

[0 06 3] ULU^Jtidt:. A/4SSmffcft«S§<7) 
30 «abe*A/23»«fl*«l<W»^«)^'C**3jf». MR 
»«2owSI»>t?*-*tras^*QmJtHflrH 

[0 064] A/4RttWHOUIK^f-P (T 

ffm(a<A g /2, fc«UAgatrtiw) . * 

0flaatBfc^2fttffL^rV\ 1. 94 5GHz<0ft 

wmmwwrS. \/Ammmnmgtf>gisiiA. 25 

mmtJ) 1 ), £nii-^C&S. 2^SSJg®tfettSA 
40 /4lSS*^RIK7)«$tt. ( 1 ) WB«S*iTV^ 
S-k dfc 1 mmfcitiMI:3*lTlfi&. 
[0 06 5]«oT. A/4iim«c^gS<0^ffi^fi3g 

<k-ri»7t*(7)S$*i^:i-^<7)>'^^-^«. d<oft®s 
ffMax-bt. 

[0 06 6]@7tt. A/4gW«*JSS<0(aafcJtt 

[0 067] mmX*). *$ft#Q«li. a = 3mmiT' 

*4»i. ft-)t. a=3mm. fi|J*>. 3mmX4. 2 5 
50 mmX lining. ilft^fQfiQo ^24 0Sr*tSA/ 
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4TEMt-h'm«*ftfi3i<Ofiii'fk^i:^l>. a> 

[0068] mmmm$-iz£nxmmft ( p e 
•tt. ±->xffiM yy?fwm-ixmm)mff±. 
[0069] 9m&%x o . k/4wmw$M!mw& 

a = 8. 5mmK3mm4-C«^U^ 
&%ft.VWZ\t*tl?ix4. 2 5mm&tflmm£8! 

% TEMt-K<^9i^«jBcttl. 94 5GHz*> 
£2. 1 3 3GHzfc±#U:. 
[0070] ftfiS^SiilllSStJttSt&^^S £31 

QttQe fi, EHim«4 04&1/4 1 40^. BPt>i§ 

ji-a5QfflQ e ^jas^L^**^H8t^$ttTv^. n 

mi*). Wm&AOAMfA 14c0jaSrlmm*^3 
inmfc:jf*$-££ t . ^gSQfflQe #3 5*^ 2 2^S 

[007 1] 2o<9A/4gim£iI3s4 0&tf4 IS 

fiUfcMS h £ ; k t J: -?T$«W^fiE-eS>S . 
[00 7 2] H9{±. xy^-lryh^Et-HcO^^ 
4 2<D|@£0. 3mmk-gC«*,. *<7)ff£ h(7)M 
&*i!f£&&k ^*-T#tt0T-&4 . P0i 0 , « 

sps^? hvm*i-&£ft^xtt&$m\mwtiizm* 

^hZtH^i)^. mff. Jf£h#0. 4mm#>£> 
0. 9mm£lt*t&fc. gr£fl$tk<iO. 0 0 7M 
0. 10 6fcit!*-tS. 

[0073] »fljfc*g£$;h.fc 2&Ay K^* 7 4 ^ 

O35i$<03g$T*)S^T*>l.. 08 J: 0. EHimffitf) 
<@b#3mm<0i:£. tt&QffiQe Hft2 2i:$:S. ft 
->T. g#3ft&rtl^«IWi#o. 045fc=5:l>. 
Ztlit. 09 i 9. E*-KOg*<g4 2<DJ?$h£ 
0. Immt'ftUmhtlhXhbotimXZh. 

[0074] Ja±*>IS». 04 1« 
yhvtx 7 -*;ky-£*§6 BJH=>. Mti 

4 04&V4 14C0S$X(S*<0. 8mmX3ramt* 
0. xA^-feyh^Et-K<^«W4 2<0*$xi|ix 
JfS^O. 3mmX3mmX0. 7mmTJ>&. 

[OO7 5]01O<i. Z.ff>X>YW7 4fr90>Eik 

x-hh. 

[00 7 6] PlHiO. L<n7<)V9tf. ^«tCDM 
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1 2 

i^iSilfflfcim&^2oo^S£WLTfc9. £*i 

?*>if Altfeli-1 . 3dBTA0. R»»*»il9dB 
3dB3KMMMRil 28MHzT'$>0. 7 4 
;l^»&ti2 0 1 5 MH zT&ofc. 
[0077] 8M-Ufe7-<ri'm« v^fvv»j77 yb 
r<97 4;l^£^»kfi^*><^<#>4> 

*l£ : 

10 k= (l/7~ (Si S2 ) ) (B/f o ) 

zzx\ Bit3dBffiBi®tm. f o «7 < wm. 

gi &tfg2»iV*i^U7 7-yhS7 4/k?tf>*§ 
£1. 41 4-C&&. J^£3t*>*:*S£88kttk = 

0. 04 4 9T*o*:. ztM. mmtim-wctx 

[ 0 0 7 8 ] ±b LX*Wi/7- 4 T'&l^/Mf £ 
xy^-fe>-h^E ; E-K<?D^g4 2(±. ^-WCS/f- 4 
7-^^&t/«tt!$<li»-^^+ f h*-*^* yx 

20 7 DVtnmmv&ttLx^h. 

[0079] HHfcMvt. 2^<r>\/mm&mi!s 

40RV4 Hi. 2-9<7)L-C&»&l 1 0&tfl 1 
lT--£;h.-Tfia£ixT^S„ G{i«ife^S(Cl&t,<0T' 
«^WAtK^-Hi2o<0^^^^C e 

^f4 2ii. 2-?c7)iis{**S3S4 oat/4 1 late 
30 v^iww^yhdf^^^yxci i 

[0 080] 20<OA/4SPIftftJgS4 0&tX4 1 

tXhh. 2^«imi(:l)fiWrffli4'W 
^^iftfiS<^)±™c#St«v^XU-/h4 
3£t£tt&dfcfcioT08^T&-Cj>S. BfittiW 
<0«ttr|6i<7)ffl!lHT^:Sti.l.* { . ±TEMt-Hc7)S8|{i 

h4 3Ji. ^<omg[Sr*fttfl»J:3*ciS{t^ixi.. 

0 >y h 4 3 Wgfg^ y ^ yxmiz S iotC'f 

40 y r ^ ^ y xj£^-5rftjirri, ; 1 1 ^ o . zmmm. 

[oo8i] znmmmmmx*) -y ut. mm 
mm&4 o&V4 1 <mij£.mit>tix^xi>&^ 

1. *$mBB(0£o£h:%e>i)*-1i<r>Mimt>tiX 
JiiTEM^e- K<om«$-SS<f 4*|6]-C*tLlif 

tiz i>(7>X'iz% < ^s-e* or t ft v \ 

50 [0082] l$mBB<7»*> Y*X7 4 /l^icfc^ 



13 

T, AftJ^- hT*>S@)S«S4 0 4W4 1 4 
tZtiX^h (Mitt. >NS "SOUL riHi^ 7 ^^ 

^^fsftt^vojsjflj . unm?mm:. m ih 

~~S§4 11\ 19 94^2^10. JUT. 4^aiXiR 

( 5 ) fciws ) . xmrnmcwo y>^~? 4)V9\,z 

[0083] * -f ^rtS^-^O^-. <SSt*- 

HftS^jSaSf e v e n <±. K^WS&t f 

o a d i*)m<%*). -£LT. 0l2fc*-rJ:ofc. 
a^^ftAy^yxCi 2 fcM^K^^i^yxc 
d £8Mg-r&fc. «at-H*i6^«af o d d JiffiT 
«IRt-HftigS«aaf even imitt^x-h 
^53. i*U4, ffiSK-F£&vO^ 013£*H\k 

oizy <)V9(onvm\mwmt Lxwrn-hox-® 

&*-Ymm®Lf e v e ntt. 
feven=l/2W~(L (C + Cl 1 ) ) 

X'H-ihti. mi*- ®14lzjjk?£o 

izmtmim&zti&cnTml*- v^mm. f 

o a a U, 

f o d d = 1/2 wj~ ( L (C + Ci 1 +2Ci 2+2 
Cd ) ) 

X'5-ititlhitihX'foh. 

[0 0 84 J Z<wm&Smd&*m&htzih. HI 5iZ 

5 2*itLxm^z&m2tix\^ 2mk/4mmw 
imm 1 5 omf i 5 i v>±¥ffitzBf8.2tu-z&mm 1 

5 0 l&tfl 5 1 imz**r^is?>XCd ^ffltkLft 

Lfc. hi 6«Cd =o(T)^com^^ 01 7«c 

1 6atxsi mmtx. ^-vA-y^^Cd #18* 
-tat. «s^-H*«i§sdBtf o d d imrtx^z 
m^-mmmf even imt^t-^itL 

[0085] fiSoT. ftmtm&^wsT i 7%&m 
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[0086] Aft**- hffi<DWffiti£tf*vrt 

i'7 L jr%&gX't>titt. z<7)*wis?>xtfmkt 
h tmrncommitfy wntymwMzfri* . 
St. ttigts^aMyr^-r dvo-fy^ 

7i: 4 y r 9 T<7t ZmHZI&^httig&lZli* 

>^comnz^x^mmcommLi) { y < >v9 
io <r>tyfommL\zw*frhfrx\m?<ztimhtix^ 
h emm (5) ) . 

[0087] Miijjx-bf3nwmii-&co&mzmtt- 

^;^^im«ftt^l6IStjffl^Lfc. 01 8J±C P = 
OvO^-vOjfflSlg*. 019(±C P =0. 5 P F<7)i&£ 
0>»a6**^Wl*l/O*4. 01 82^01 9£ 

JtSLT. Aatttf-hlfvDBgj^f^^yxc 

[0 088] ftiX. ssis^m >r?f ^ 7%&m 

zGLx^zzttfmmto:. 

[0089] Aftux- vmizmisaztiti**'<i'?> 

xcpj±. ®mw'fyxtw.mz®<?)x\ mm 

9\&®mw~'?yAt:&T$-£&. 018fcJt!SL 
T019fcSrtJ:dt:. 7-*^fc:fcv^TJi. 

mmuz%?i<ztt%&. 
[0090] j&mmiztiv&imzm^wm*? * 
)V9\t. ft?mmmi*mmmy<}i'?izmmz.x. 

vm^m&>m%m<om*<?>mmzmmx'Z hmm 
[oo9i] #mmmztm& y < >wt. mmxf 

40 2Oi0««S§Sv0rtai|g^*t^^n^x-fyT'& 

v. ztuzx*)y ^ ^9<7>mmmLiim^ity < )v 

[ 0 0 9 2 ] 02 OfcL *^v0ffic0Hte»ffii: LT. 
Yrtxy i w<nm.*Wm£.*LX^h . 

[009 3] RBIC&lrVt, 2 0 0Ji^lvOA/4glS 
ftjftjg^. 2 0Ui®2vOA/4g|«f*^gS§Sr'eiie 
*l^LTV^. d^2Ov0A/4iim^«l§2 0 0 
&tX2 0 Hi. x^N'^-feyh^Et-HvOgiSf*«a?i 
50 (*K*ttff) 2 0 25r^LT5V^«^$tlTV^. 
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[0094] xmummizto^Ttt. \/4mm2M. 
3S2 o o<r>mmM2 004 tfmmfrbzcvmm 

[0095] *mw&Bcoz<m<?)mf8.. mtftmm. 

\tmA commm?#%rizt'k< mmxs>& . 

[ o o 9 6 ] 02 1 «. *i&BH?>$ ^ imvmmmt 

- [00 97] ^0fci3WC. 210ligSl<0A/4SSm 

mm%. 2 1 um2<r>k/Awmw^m^fi^ 

*l*LTV^>. 2ocOA/4pmteftJ83S 2 10 

W2 1 Hi. xK^yh&Et-KttlSmttgifm 

(JUSt^S) 2 1 2£tf LTS^fcrg^SftTV^. 

[0098] ^JSJBIifcfcVvai. A/4§tHffc*8i 
312 1 0«Wmffi*^®*^-e«O«fiS^r[6l5r^T 
£ffl««St. A/4fBSfctt«3S2 1 lWBMgSffi2 

1 1 Aimmfrh*<v^^ft*5ix^m<mffi£ 

Ztiftmtf&tiX^h. 

[0099] *mmmimz<m<r)mf8.. m^mwk 

[0100102 2»i. *f6HBWifc$ Ucffi?)fQSB 

mm^y K/U7 ^ ;i^<Dffij££fp&w^LTu 

[0 1 0 1] HBfcfcWC. 2 2 0{±miWA/4lM 

fejtsss. 2 2i{im2<7)A/4ii«*sss^-e^-f 

tl*LTV>|>. ift£>2oc7)A/4§&mfeffc*2g2 2 0 
&tf2 2 ltt. xA^yh&Et-KcoiWft^g 

(jgR^ift®) 2 2 2^LT5V^«^tlT^S. 

[0102] Tmffl&BlZ&UX. XVN'^-fc^&Et 
-Ktf>»B<*gi!fct2 2 2tiu ®gOBSBS»K$r*-r& 

mfm7B>v7X'®i8.$ftxi50. wm&im%t%£ 

ZtlX\*%^2~}<r)mfficr)*.tf£mm2 2 2 1T3— r 
jyfZtlX^i. Z0)&mfa222Ht. A/4SIS 
<fcft«&2 2 O&tf 2 2 1 cOS&fii RitfflJcOfflUBiitiS 
Vt>tltzm#2 2 1 5&tf2 2 0 5 (0Tt±H*VO> 
&) tftLXimZtlX^Z. A/4lfi««^gg2 2 

o&# 2 2i<mx'\mtix^&. mmfrbzoim 
mm&xmMmfthnm&t^x^h. m 

«ttg»?g2 2 2<D±¥iiU TtmWte&ZtlX^Z. 

2 rxommi&x mmt % ->x \ ^ . 

[0 10 31&&. A/4^mffc*fi3S2 2 0&tf2 2 
10l««fii2 2 04&tf2214li. mm222<?) 

&mm 2221 timi%^Q.mz-ft> tx&tf&tix 

[0104] ^m<§?><?-<»)fitjdL wftmmk 
«S4 c7)Hit^®o^t^< isKre&s . 

[ 0 1 0 5 ] 02 3<i. *f&HJ3<Ofl!l<OliitfE8Bfc LT. 
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2o«mmf**ss^w-rs»^«ifim**ji^A> 

[0 106] l^afctSWC. 2 3 0Ji^l<7)A/4il€ 
ffettfiS, 2 3 1<i£2<DA/4tiSmffcft®Sg£**V? 
fl^LTV^. Z.ix^2^<7)\/4Wm$$kW8s2 3 0 
St/ 2 3 Hi. xA^-feyh&Et-Kcommftg&'g 

(jSSr^&f) 2 3 2£tfLT5W;:Jg^3tro>l>. 

[0107] ^St^ffifcfcV^TJi. A/4f*mffc*fi 
3§2 3 0^)illimS2 3 0 4*^fflA^^^*«S* 

io mjLx*wrm&i.z . a /4 2 3 1 on 

[0108] ^usegJso-eofflL^fiua. a# ftffiSft* 
ii02 2<Dmmm<7)%&t£< mmx*>& . 
[ 0 1 0 9 1 02 4ii. *m\<r>* t>£.mr>mmmt 
lx. 2^<rmmtem&*tthnRmmmm% 

[0 1 10] ^0tCtJV^T. 2 4 0{i^l^A/4SIS 
fc*ii3§. 24 1ti^2cOA/4P«*ftlgS5:'e^ 
20 *tKl/t»&. £*l£2^A/4iS«{fc£ig2s2 4 0 
&tf24 1fcL xA**^&E*-F?>i$«*g8El : 

(mmm ) 24 2*itLxm^zmmzixx\^. 
[0111] xmmmizti^xiz. *./4wmmm 

2s 2 4 0(0SlS«ffi* s ^&lii*^^£0*jggg^f|n|^l.T 
£HcoW(c. A/4f8m^3S2 4 1tf>!jfiltffi2 
4 1 4^JSffi*^-e<0«^*|6l^l.TtfillcOffl!IBDt: 

[0112] ?mmm<r>z<?)m<m&L. Rvimm. 
»i02 2c7)iufijg®c7)^t^< mtchh, 
30 [oii3] _haL!t#iii»e®tfcttsss«*yo -/ 

tmmzh-wch*). ztiizmzztihhcox*^ 

mn\^&W->m$.X'&'>Xi>i^Z. t i>Wt>fr 
x-hh. 

[0114] wj^fzmmmi±x*m&:wm 

l l Z7i?ti><7)X't>'>XBtimiz5fcti> coTli%< . 

\mm* cr^Mwmmr^m.mxmm' 1 z t vx- 
40 x*mie> tmtemmcrimiwzcwo 
mmnzx ->x(?)x.Mfeztiz ^<r>xht. 

[0 115] 

imm%] &Lmmizmwit:£otz*miz£ti 

{f. TEMt-KA/4g|S«*JiS§S:fflV^2gM> 
Fax 7 -f LT^S/trt. § h\,z>YW!(Jro 

[0116] m&%®cr>mmizmmtt-tz x 0 1« 

ituiftthm 1 &tf£2<osimitegii^<oiim& 
50 trtis^t^. *+w?4 •ftt&RV't >y7T< 
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[0ffl<of§#&IftHB] 

[Hi i mtmiztm2titzT<x?*=mizmix 
zmz t tmmQmtnmmmmwmkmz 

[03 J F'tt7 4 A'?£JBV)&*l& A/ 

[04 1 *^<o-njs^©t ix. 2~i<7mm&2M 
mmmmiz^-tmimx'bz,. 

[05 ] H4^QBBWctJlt«v'Cy * ;l^<7> 

#S?£t«i0Ci>.&. 

[06 1 m4crmtmmizmfh A/4rnmfc&m<?> 

[07 1 m^matn+zmntfQmQo <m^m 
xhh. 

[08] Bfi«tt(^b<zOT**ffiQ£Q. «*fl* 

[01 0] WaBBKaJM^P^^flR 

[01 1] JlsllM^ffitcJsftS^^N-x^^;^^ 
[012] i^C^ftAy^yXCd S-g^Lfc^cO 

m^s-mmx-bh. 

[01 3] flR%-KM&9«d«>9fllliU»»^tB» 
0T&&. 

[014] m.*- vmsm*^mBm^mwi 

0T'*>6. 

[015] **>*isT4 7tomte*mm-hti#>vm 
f&zmmtz>tiit>co®xt>& . 

[016] *^n'vx 4 7rt85|g££HE-f &*:#><9SJ 

^*Sr«-r^tt0-ci>i». 
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[017] ^tAyf 4 7rt^££fllE'tS*#>tf)a!l 

&t&m-tmmxh&. 

[018] >fy^x 4 yi^fe^-SrHiE-fS^^ai 

jgfe*^a-r#tt0-c*>s. 
[019] 4yy?T<7W8&ii;*m.-?htz?><rM 
£*£3i£m-fttt0-e*>i>. 
[020] *$ra^<oiimiifcLT. 2mmm 

?<nm&zwmMz^Lx^b. 
io [02 1 ] *m\<r>z t>izm<nrnmmt lt. 2m 
tmrnm^zitthiimmfemmm'sy wx 
7 <tu?<?>n&$:immiz5iiix^&. 
im2 2i*mx?)it:iit>izmmmBtix. 2 
wm#im%tti-mmmmto*m$mrty h 

[02 3 ] 4&Bi*>fe«>%ltiBttfc LT. 2^0fJHtft 

m%ztt&mmmmmmm.'<y wxy 4 iv 
fnms&mmiz^Lx^h. 

[024 ] *%BBco$ tfficoHife»®t LT . 2o<0 

20. 30. 400. 4 10 Stm7n-y;7 

21. 22. 31. 32. 34. 401. 402. 40 
3. 41 1. 412. 4 13. 421. 2221 

2 3. 3 3 B# 

2 4 ftf&ffi 

3 5 «CS 

30 40. 41. 150. 1 51. 200. 201. 21 
0. 21 1. 220. 221. 230. 231. 24 

o. 241 k/m%mm& 

42. 152. 202. 212. 222. 232. 24 

2 ^*-tyh%E*-\«?>mmftmgm 

4 3 XVvh 

402a. 412a W)XZ 
404. 414. 2004. 2104. 2114. 22 
14. 2304. 24 14 Hti 
2 20 5. 22 1 5 

40 



[013] 



[014] 





[04] 



413 
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[01 0] 



| 521M LOG ScfVREFQdB 



ID 0000 dB QlOOOOQOMHi 



CA 



pnm 

Del 



CA 

























MAW 

0 


ER 1-1 
lz 


A 
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CHI 

AI 

BWTI27. 



en 5.750 

lbcK-l.3i98d 



513 



STAHT 1 SOOjQOO 000 MHz 



STOP 2900000 000 »to 



[01 1] 



Ud 

-orv^- 



HI- 



Cl 2 



110 



0. 

HI ^OWD 



1 

r 



.L?G-rC 



S 

111 
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^2 001-2 57 503 



[01 6] 



CN1 81VMLOG JBtBMEFQtB 
!5a t SyUMLpQ IftBffgFOdB 



1:-£4540dB 

1:-3M89dB 2011.840003 MHz 



Dffl 

CA 



Dal 

CA 



MARKOV 1 
2X111640003 GHz 



fsven 

t 




START 1 ADDlDOO 000 MHz 



Cd=0 



[017] 



CHI I 



CHI S11AIU3Q SBffCTO 
EFH S2H1ILOQ IQdBfflBFOdB 



STAHT 1 BOOlOOO 000 MHz 



1:-35.148dB 1971jB20 00Q MHz 




STOP 2 200 000 000 h 
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[018] 



CHI S11/MLOQ 5c»REF0dB 



START 1 500UOOOOOO MHz 



1:-15.7G5dB 

lH>44fi0dB 2 001 .648 98S MH? 




STOP 2 500 000 000 MHz 



Cp=0 




t 



START 15OOJ0O0 000 MHz STOP 2 500-000 000 MHz 



(16) fSS2 0 0 1-2 5 7 503 



[020] 




(17) 



!B8i20 0 1-2 57 5 03 



[H23] 




